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_IBRAGINOV, Kh, Z.
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Primenenite Fenotiazina Pri &mngilya Tozaki'1 Paraskaridozakh oslov,
"Works on Helminthology," on the 75th Birthday of K., I, Skrysbin, Izdat, Akad.
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Ref Zhur - Biols, No 4, 1958, 16939

Abs Jour ¢
e Dose in ml.
To adult horses
To foals o and
rroml to 2 3 years
Medicinal substance Joars b
5% solution of sodium 15-100 150-200
chloride
10.0
0
Sodium bicarbonate T o
20,00 .
o 6.0 0.7-10.0
500" . .
Chloral bydrate .
bicarbona
A hypertonic solution of NaCl and sodium

card 2/3
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Ref Zhur - Biol., No 4, 1958, 16939

Abs Jour

used for the improvemont of the tone of the cardiovascular
system and decrease of the pulmonary edemn; glucose was
used as an antitixic and for the improvement of nutrition
of thae cardiac muscle, and chloral hydrate to increase the
dopth of respiration, The treatment was conducted accor-
ding to the following method; on the lst and 2nd day, at
first an infusion of strophanthus, and 30 min, later a
freshly prepared solution of the above compound ) were in-
troduced intravenously; on the Lth and Sth day, same medi-
cation as on the lst ana 2nd day but with substitution of
the infusion of digitalis for strophanthus; on the Tth ang
8th, same medication as on the hkth and Sth day. of 17 hor-
ses treated by thig method, 12 recovered and 5 died. The
treatment was effective only when instituted during the
first woek of diseasc, e T.A, Radchenkova.

* / A noninfectious diseasesof horses characterized by the
development of interstitial pneumonia o/
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JBRAGIIOV, Kh.Z,

me,g
Experimental intoxication of animals with smts and its connection
with the "suiliuk,” Dokl. AN Uz.SSR no,7:67-70 58, (MIRA 11-10)

1. Ushakakiy sal!sknkhezyaystvennyy institut imeni V.V. Kuybyshova.
Pradatavlano akademikem AN UsSSR S.Yu.Yunumsovym,
(Smts--Toxicology )~
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IBRAGIMV, Kh,Z,

Yarly dlagnosis of "suiliuk" in horses. Dokl.AN Us,58R no,1l:
61-63 ! %8, ' (MIRA 11:12)

1. Usbekakly ael'okokhosyaystvennyy inetitut imeni V.V, Kuyby= ~
gshava, Predstavleno akademikom AN UzSSR §.Tu.Yunusovym.
- (Horses--Disaases)
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" [ACCNR: ARG6035009 SOURCE COD
' AUTHOR: Ibragimov, Jh, 1,; Pokrovskiy, N. L.; Pugachevich, P. P.; -
Semenchenko, V. K. ' :

TITLE: Investigation ofthe surface tension of the tin-bismth and tin-lead
systems

SOURCE: Ref. zh, Metallurgiya, Abs. 8A39

nikh tverd., fazakh, Nal'chik, 1965, 169-276

TOPIC TAGS: tin, bismuth system, tin lead system, surface tension, temperature
coefficient, gravitation method

ABSTRACT: The surface tension ¢, of the Sn—Bi (14 alloys) and Sn—Pb

(13 alloys) systems has been investigated by the gravitational method, The

isotherms and polytherms obtained did not show extreme or bend poinis. The
eutectic fields of both systems were carefully analyzed. The study of the relation
g={(t) - revealed a number of new phenomena, With increased concentration of

i
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i one of the components, a regular decrease of the temperature coefficient of the

|\ Card 1/2 _ UDC: 669.6'4-154:532, 61

: .__L,__.R_.__" s, e i e 1
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‘ surface tension dafdl=K is observed. For the Sn—Bi system,

i through zero twice, while for the Sn—Pb system, the values K<0. Orig, art,
: ?;; :] 5 figures. Bibliography of 7 titles, G, Fents, [Translation of abstract]
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CCSTEV, V.h.; (AUAGIMOV, L.A,

e o s
Reoonole offeotivonass of Lhe nge of tracters in the tranaportation

of farm londs, Trakt, 1 sel'khozmash. no.l:33-34 Ap '65,  (MIRA 18t5)

1. Vsesoyuznyy nauchno-issledovatel'skiy sel!skokhozynystvennogo
rashinostroyeniya,
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0 Bazisakh Ryemystabysiyevykh R-Orupp, Vsye Podgruppy Kotorykh Mystatyslysvy.

Truly Ssmarkandsk. G0S, OB® YEDIN. Pyed. I Uchityel.
T VI 1948, 8, 103108

In-Ta in. Gor Kogo,
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IBRAGIMOV, M,: Mooter Blol Sci (diss) ~= "The properties of the membranes of
h—.——-——""‘*“

the ova of Ascaris suum and the mechenism of larval hatching”. Lenlngrad, 1958.
19 pp (Leningrad Order of Lenin State U im A. A. Zhdmnov), 150 copies (KL, No 6,
1959, 129)
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TERAGIMOV, M. ’

' de 1
Contribution of the Usbek youth, Zasheh, rast, ot vred,
b::, 5 no,118~9 Ja '60, (MIRA 14:6)

1, Pervyy sekretar! TSentral’nogo komiteta Leninskogo

iommi. sticheskogo soyuza molodeghi Uzbekskoy SSR. Zaahclgs

rast, ot vred, i bol. 5 no,1:8-9 Ja '60. (MIRA 142
(Ugbekistan—~Plants, Protection of)
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IBRAGIMOV, M.

School traditions. Prof.-tekh,obr. 19 nc.2:22 P 62, (MIRA 15:2)

1. Direktor remeslennogo uchilishcha No.2, g. Tashkent,
(Vocational education)
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'IBRAGIMOV, M,

Photosynthesis and respiration intensity related to varying doses
of nitrogen nutrition, Uzb, biol. zhur. 9 no.4126-29 '65,

(MIRA 18:10)
1, Institut ekeperimenial’'noy bilologii tekhnicheskikh i zernovykh
kul'tur AN UzSSR,
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RZhBiol,, No, I} 1999, No, 15005

IDXBE IO e

Andizhan Stato Pedagogical Institute

On the Problem of the Development of Ezzs of
Ascarls suis Under Diffsrent Rnvirormental Cone-
ditionse

Uch. zup. Andiznansk. gos. ped. in-t, 1957, 6,
173-107

e develupment of oqna (E) ol Asceris suls In
0.5% solution of HC1l, 0.5% HaSOy, 0.5% CH3COOH,
and 272 HaOH at 26-28% 15 terminated within 13

days (one day sooner than in the control) by the
formatlion of moving larvao. ‘ihe development of
E in the above-mentioned golutions begins one
dey following their removal from the uterus, and
the disappearance of ths protcin inembrane is ob-
served, whereas in the water the development
starts after two deys and the protein membranc
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onBiol,, Vo, Lt 1959, lo. 1 5005

d of the developnient.
- preserved up v theigg and alkalies the deve~

n b golutions of &ac ] -
igphggtqg}uﬁlguns synchronously, unlike E?;agon
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the 60th day.
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USSR / General Biology. Individunl Development. ' B

Abs Jour @ Ref Zhur - Biol., No 12, 1958, No 5206

Inst ¢+ Leningra
Title :+ New Experinental Data on Hatching of the Larvae of Swine
Ascorides (Ascaris Suun).

v
orig Pub : Vestn. Leningr. un-ta, 1957,\,\No. 9, 106-115

Ascarid eggs grown in waker, in 5% HC1 and in soil, wero
pixed with "gnstric liquid", cormercial gastric juice,
poncrectin, and bile. In other expericents with swine,
white rats, and guinea pigs jnvaded eggs were fed at
predetermined tines. Substances present in the stomcch af-
fect the hatching tine so that intensive hatching proceeds
in the "gastric liquid" in vitro and in the stomach of the
infected young pig. In the bile and pancreatin only 25%
of the larvas hatch, -- K. K. Surikova.

Abstract

Card 1/1

D
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Effect of 1ight on the intensiveness of photosynthesis in
different varieties of cotton. Usb., blol, shur,. no,5:22-27
161, (MIRA 17:2)

32(

1, Institut genetiki i fiziologii rasteniy AN UaSSR.
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! ACCESSION NR: ApPLoO24192 8/0294/64/000/001/0071/0077
| AUTHOR: GSubbotin, V. I.j Ibragimov, M. Kh.j Nomofilov, Ye, V.

: TITLB: Statiatioal investigation of turbulent temperature pulsations
! in a liquid stream

SOURCE: Teplofirika vy*sokikh temperatur, no. 1, 1964, 71-77

TOPIC TAGS: temperature pulsation in stream, turbulent temperature
" pulsation, turbulent water stream, turbulent liquid metal stream,
- autocorrelation funotion, correlation funotion, normalized auto=-

corrolation funotion, jet shaped turbulence, semiempirical turbulence
theory, normalized correlation funotion |

!
!
! .
g

ABSTRACT: Results are reported of measurements of temperature

; pulsations in turbulent streams of water and liquid metal, measure-

. monts of the normalized autocorrelation and mutual correlation

, funcotions, and measurement of the turbulence scales. A stainless

. stoel tube with specially treated internal surface was used for the |

! flow, and a motor driven themoocouple probe was used to plot the :
temporature distribution, Various measurement steps are detailed,

i It is oconoluded that the turbulent-disturbance region is

i oy : S
lcard 1/372) : A n—

i
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ACCESSION NR: AP4O24192

ey
H

cylindriocal in form, so that the disturbances themsoly

like jets and cannot be represented by small sphor:: u:'i:r:x:h.p.d
tonsively done in semiempirical turbulence theories, Orig., art.
has: 7 figures and 8 formulas,

i
f - ¢
i ASSOCIATIONs none
SUBMITTBD: s\vgs-p63 . DATB AOR: 6Aprél 3 - BNCL: 01 ...
| SUB CODBI PH NO REF SOVi 006 oTuBR: [0
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IBRAGIMOV, M.A., dots.

N. Harimanov, outstanding revolutionary and physiciem.. Agerb,med.
ghur. no.1:69=76 Ja '58 (MIRA 11:12)
(NARIMANOV, NARIMAN FADZHAF,ogly, 18709
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IBRAGIMOV, H.A., dots.
eSS

Dzhanil Hasirovich Lemberanskii; obituary. Agérb.med.zhur.
no.5:78-80 My 59, (MIBA 12:8)
( LEMBERANSKII, DZHAMIL HASIROVICH, 1884~1959)
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IBRAGIMOV, Heho, dotnont

' 1868-1958.
History of hospital devalopment in Azerhaijan, .
Sove.zdrave 18 no.7:26-30 '59. (MIRA 12:9)

1, Is kafedry organiszatsii gdravookhraneniya 1 istorii meditsiny
Aserbaydzhanskogo instituta usovershenatvovaniya vrachey.
(HOSPITALS, hist.
in Russia (Rus))

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832

~_IBRAGIMOV,-H.Asy-doteent

Or ti £ the public health system in the Azerbaijanian 8.8.R,
inglllg218-a-19g.o Zdrav?*ﬂos. Feder. 4 n0.93138-39 8 '60, (MIRA 13:9)

1. Is kafedry organirzatsii sdravookhraneniya i istorii meditsiny

Azerbaydzhanskoge instituta usovershenstvovaniya vrachey.
yis g (AZERBAIJAN—PUBLIC HEALTH)
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~IBRAGIMOV, M.Aa, dotsent (Baku)

isorganization of th~ iistriet public health service. Sov,
~uve 19 no, 8:25-30 160, T (Tw 13:10)

ie 1z katedry orgenizatsil zdravookhraneniyw 1 istorii meditsiny
hveriaydslion Fesn dnstituta usovershonstvovaniyn vrucimy,

. (AZERBALJAN T'BLIC HALTH)
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JIBRAGIMOV , Mid., dotsent (Baku)

'University of Health, Sov.zdrav. 20 no.2156-58 ‘61,
Baku University of (MIBL 1415)
1. Rektor Bakinskogo universiteta zdorow/ya, saveduyushchiy
kafedroy organisateii zdravookhraneniya i istorii meditsiny
Azerbaydghanskogo instituta usovershenstvovaniya vrachey.
. %BLKU-,HELLTH EDUCATION)
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IBRAGIMOV, M.AO; RUSTAMOV’ IoAc

Gasan-bek Melikov Zardabi (1842-1907). Gig.i san. 26 no.3:45-50
Mr '61. (MIRA 14:7)

1.1z Azerbaydzhanskogo instituta usovershenstvovaniya vrachey i
. ‘Azerbaydshanskogo universiteta imeni 8.M.Kirova,
(ZARDABI, GASAN.BEK MELIKOV, 1842-1907)
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IBRAGIMOV, M.,A,, docent

- Sy

People's health universities as the best form of the organization
oz’ol,;ealth education in the current stage of development of Soviet
public Health, Oeak, adravot. 9 no,61376-380 '.61.

1. Rektor‘ l4dove university zdravi v Baku, vedouci katedry organizace
zdravotnictyl a dejin lekarstvi Azerbajdzanskeho ustavu. pro doskolovani

karu,
1o (HEALTH EDUCATION)

P ITIET Y ¥ PR R e I Ty SO S 8 SV
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TERAGIMOV, M.A,, dotsent

The new program of the CFSU is the most important contribution
to the fﬁture developrent of Soviet public health, Azerb,med,
shur. no.213«9 F 162, \ (voRA 1634)

(PUBLIC HEALTH)
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IBRAGIMOV, M.A,, dotsent (Baku)

New stage in the development of Soviet public health, Sov,.zdrav,
21 no,716-11 162, (MIRA 15:8)

1. Iz kafedry orgeniszateii zdravookhraneniya i istorii meditsiny
Azerbaydzhanskogo instituta usovershenstvovaniya vrachey (zav, -~
dotsent M.A.Ibragimov).

(PUBLIC HEALTH)
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IBRAGIMOV, M,A sent (Baku)

Mirze Fatali Akhundov, prominent Azerbaijani thinker of the 19th
century (1812-.1878), Sov.zdrav, 21 no.12:41-.47 '62,

(MIRA 15:12)
1. Zaveduyushchiy kafedroy organizatsii zdravookhraneniya i
istorii meditsiny Azerb,aydzhanskogo instituta usovershenstvovaniya
vrachey, '

(AHUND-ZADE, FETH ALI, 1812.1878)
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IBRAGIMOV, M,A., dotsent

PRS-

Publio health in the Mongolian People's Republic, Sov. med.
25 no.4:149-15) Ap '62, (MIRA 15:6)

1. Iz kafedry organizatsii zdravookhraneniya 1 istorii
neditsiny (zav. -- dotsent M,A, Itragimov) Azerbaydzhanskogo
instituta usovershenstvovaniya vrachey.

(MONGOLIA~--PUBLIC HEALTH)
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IBRAGIMOV, M.A,

Two yeara' work of a public health university. Azerb, med.
zhur, no.6129-35 Je 162, (MIRA 17:8)
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BUNGARY

- IERAGIMIV, M.dv-(Aff4liation not given]s
"Publio Hoalth in the Mongolian People's Repuhlic®

. Budapest, Qrvos} Fetdlap, Vol 103, o 49, 9 Dea 624 Pp 2332-233,

Abstracts A brief raviev, based on an article in Sov,Med, 1962, Mo 4,
of the development of piblic health institutions end medical fasilities
in ths Mongolian Psople's Repwblic, Prior to the papular revolution in
1921 Mongolia did not have a single public health institution or Mongal
physiolen, Dutil 1942 Mongol physicisns obtained their diplomas in the
Soviet Union; in 1942 the first Mongol University was created, and the
first 13 physicians trained at this unlversity were graduated in 1947.
At ths presant tims between 100 snd 120 physicians are graduated ancually
Ths ratio of physicians to inhabitants hay risen from 1 physician to
svery 24,000 inhabitants in 1930 to 1 nitysicians to svery 1,000 inhabi-.
waats in 1962, Thers are 2,500 public health atations currently in
operation, 18 distrist buspitals vith 100105 beds each, and 3 na jor
hospitalsin the aspital. In 40 ysars the birtn to death ratio has inoreas
trenendously,
k1
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. IBRAGIMOV, M.A,

Attestntion of physician specialiats - the most important protlam
of the public health inatitutions. Azerb. med, zhur. 40 no.5:72-78
My '63. (MI3A 17:9)
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IBRAGIHOV, HoGo ’ inﬁh.

Device for the brake lever of the U2-4~5 winch, Bezop.truda
v prom, 5 no,7:30 J1 '61. (MIRA 14:6)

1, Kaltasinskaya kontora burehiya tresta Bashvostokhefterazvedka.
: (Winches)
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IBRAGIMOV, Magomet Ibragimovich; ABRAMOV, A.L., red.; MEMESHKINA,
—— ~“L.1., tekhn, red.

IUzhno-Sakhalinsk,
(MIRA 16:11)

(Greative search] Tvorcheskie poiski.
Sakhalinskoe knizhnoe izd-vo, 1963. 19 p.

1. Master Pevoy neftedobyvayushchey brigady promysla
nVostochniaya Ekhabi" Sakhalin (for Ibragimov).
(Petroleum production)
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Sl henciniey, PTE

Subject : USSR/Hydr. Eng. D F - 3953
Card 1/1 Pub. 35 - 17/19

Authors : Pulatov, N, Yu. and M. I. Ibragimov, Eng.

Title : g,gji.cl:k method of establishing the moisture content of

Periodical : Gidr. stroi., 7, U43-44, 1955

Abstract ¢ A device of the "061" type, used at the construction of
the Ortotokoy dam erected by the hydraulic i1l method,
is described in detail. This device permits quickly
establishing the moisture content in the soil. A
d;:.tail descoription of the device and its operation is
glven.

Institution : None

Submitted : No date
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Control of the compactness of large breccis-like soils in duild-
ing the Orto-Tokoi dam. 04dr.stroi, 25 no.10:50-52 ¥ '56,
(Orto-Tokoi Reservoir) (Soil mechanics) (MLRA 9:12)
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1BRAGIMOV, M.I,.,, inzhener,
s'-s.re.:n:'_:‘v::..ﬂ.‘n-..?i’;(!Ww'

" Dam built of corse fragmental soils. Fov.tekh.i pered.op. v stroi.

18 no.12:¥9=21 D 156, (MIRA 10:1)
(Duzs)
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TRRAGT v M T,

Cnnd Tech Sei -~ (disa) "Frection of rolled
dams from uowbades s0ils." Tasnkent, 19¢B, 22 pn with
illustration (Min of Higher Educaticn USSR. Central Asian polytecn:ic

Inst) 156 cocies {KL, 27-58, 109)

- 103 -
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Al LHCis ﬂﬂEEEEEiESZl—EJI" Engineer

PITLES packing of wixed riller Enrth by lenns of uifferent Facking
Equipment (Uplotneniye krupnooblomochnykh sruntov razlich-
nym uplotnyayushchim oborudovaniyem)

FEKICDICALS Gidroteckhnicheskoye stroitel'stvoy 1958, Nr 4, PP 21-25 (USSR}

AB3TRACTS Yoms in pountainous regiond oro usunlly rade of mized filleT
(including airt, sand, clays rock, .ravel, ete), locally
available. The prozerties of mixed filler 25 building mater-

jal for dawc have been gufficiently examincd, but rot so ihe
methods of consolidating the cround nade from mixed filler

by using various equipment. Cr the occrsion of the conatruct-
jon of the crto-Tokoy #ater reservoir ground packing wad

done by TolleTs, tampers and vibrating weight ranmers. Tne
packing nffect of vehicles con the ground, such &8s tractoTs,
trucks was also examine ble 1). The ground at Orto-
Tokoy #C8 rolled down zith 25 ton roller D-220 attached to

two tractors 5-80 (sce figure 2). 4s can bve geen from table 2
the ground is practically settled (stzble) after aix pavsages
of the roller. The poroaity of the ground was then equil

card 1/2 to 144, It is inadvisable to use rollers fitted with pegs

APPROVED FOR RE .
LEASE: Thursday, July 27, 2000  CIA-RDP86-00513R0005
i 1832(
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96-56-4-5/18
Packing of uixed Filler Earth by Xsens of Different racking Zguipment

D-103 A, which are likely to lcosen the hard rolled surface.
Roller D-263 equipped with pneunatic tires is to be reccoem-
mended, With the eid of excavator E-25%8 the cround was

tamped down by means of 1,125 kg plate-shaped weizht, The
results of this method aro illustrated by curvee in diarran

Br 4. As this ucthod of packing is expensive arnd clow it
should only be ajzplied in places inaccesszible to rollers.
asround packing by means of vibrating-weight ramzers is very
effective and achieves constant density down to a consideraile
depth. To obtain best results, the soil should contain 10%
moisture instead of 6-8%., By this method a density of 2.2
ton-cbm volume weight was achieved and a porosity of 17%.

(See table 3 for further details). “ractors and trucks

used for transportation of material on the construction aite
contribute largely to ground packing. Thus tractor $-80 af‘cr
passing 10 times over the sama strip containing mixed filler
brought about an increasc of density equel to 2.02-2.04
gr/cbem) Results of these tosts are shown in teblo 4.

There are 4 tubles und 4 figures.

LVAILABLB: Library of Congress
Card 2/2 1. Dams-Construction 2, Earth moving equipment 3. Construction-
Equipment
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IBRAGIMOV, M.I.

e kT bt R Dt BT e =S

Analytioc theory of inoreasing continued frastions.
Gos. un, no,144:119-131 - ‘64, - -

Metriec theory of increasing continued fractions,

Trdv Sam,
PRI LY o C - L

Indd.:133-146
{MIRA 1839)

PEEHSA T PR H AT
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IBRAGIMOV, M.I.

it S
Some properties of finite nonmetabelian P-groups, all subgroups of
which are metabelian, Trudy Nauch,ob'ed.prep. fiz.-mat. fak.ped.inst,
Dal',Vost, 1:75-81 '62. (MIRA 17:3)
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IBEBAGIMOV, H.EKh.

Phosphate nutrition of the cotton plant. ZPrudy GAGU no.53:141-148
5, (MLBA 9:11)
(Cotton) (Phoaphates)
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Rt AT el W bind

H R:,'hgil)lu, }ZOQIOg 1959’

: Toraginov, LK Ro. 15708
Dagestan Sci.Res.Inst. of Agric.

.Harvest Dates of Sudan Grass for Seed and
Hay

: Byul, nnuchno=soiim. inform, ?)wusﬁ':gs}:.
Ne=1. in=to 0. khe, 1957, Yo.l, 3hL=4

ARBRGTRACT :The ressarch was done in irrigated lands of th
institute's experimental baee. The phase of th
beginning of head forming was deternmined as th
best date for harvesting sudan gress for hey,
as this harvest date secures the greatest y1011
of nutritive substances per hectare, In 1955

with harvesting at the beginning of head form=-

ation 82,88 centner/hectare of hay was reaped
in four mowings, with harvesting in the flower

:ing phase 86,27 o/h was reaped in three mowings.

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R000 32(

A0, . ‘-gr('hBiﬁl., I‘!Ooh’ lr‘S'), N‘Dt 15708

TITIE

LAPETRACT {The crop of protein amounted to 11,33 and 8.09:
o/h respectively. In comparison with the aced |
orop reaped from first mowings, that obtained !
from second mowing proved higher on the average
for two yeers = by 1.6 ¢/h of seed and 58,75
¢/h of green mass, The seed _ from the second ;
mowing had better sowing qualities than the

seed from the first mowing.
-= N,B, Boriscva

.
]
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TERAGIMOV, M, K.: Mpster Agric Soi (dims) -~ "Tho basic procedures in the pro-

duction cf sudan-grass seed under tho frrigated coniitions of Dagestan”,
Makhachkala, 1958, 20 pp (All-Union Sci Res Inst of Fodder im V, R. Vil'yams),

180 copies (KL, Wo 5, 1959, 153)

T T e e = - T

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832(



"APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832

ER R

| moor wm.—
- " aked in water. Uzb.biol.
' Changes of pil and Eh in cotton seeds so :
zhur, no.6:26-31 16l. (MIRA 15:2)

V.1l.lenina,
. Tashkentskiy gosudarstvennyy universitet imeni V.I1.
1. Tee (Cottonseed) (Germination)

,,,,,
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Exosmoais of asubstances from cotton seeds in the process of
soaking, Usgb. biol, zhur, 6 no,1:21-26 '62, (MIRA 15:3)

1. Tashkentskiy gosudarstvennyy universitet imeni V.I,
(COTTONSEED)

lenina.
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21,1206, 24 . 5200 77218
30V/89-8-1-12/29

AUTHORS: Ibragimov, M. Kh., Subbotin, V. I., Ushakov, P. A.

PR

TITLE: nvestigation of Heat Irradiation During Turbulent

Flow of Heavy Metals Through Pipes. Letter to the Editor
PERIODICAL: Atomnaya energiya, 1960, Vol 8, Nr 1, pp 54-56 (USSR)

ABSTRACT: Two setups were used, one for mercury and the other ror
Jead and an eutectic alloy of lead and bismuth (43.5%
P1 + 56.5% B1). Experiments with mercury. The 99.9%
pure mercury R-3 was sent through a suede fillter. It
circulated in the apparatus through a countercurrent
heat exchanger of 17 x 12.5 mm tube diameter made of
stainless steel 1XH1BN9T. Water circulated in the
annular space 4.5 mm wide, and the useful heat-exchange
region was 760 mm long. A regilon of hydrodynamic stablli-
zation equal to 40 diameters was provided at tne entrance
to the heat exchanger. Auxiliary heaters on both ends
prevented escape of heat along the tube, and the tempera-

Card 1/8 ture at both ends was measured by thermocouples. The

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832(
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Investigation of Heat Irradiation During 77218
Turbulent Flow of Heavy Metals Through Pipes. SoV/89-8-1-12/29
Letter to the Editor

Card 2/8

heat transfer was then determined in the usual way.
The arithmetic average of the thermocouple tempera-
ture was used as the average mercury temperature wnile
the average temperature on the heat-exchange surface
was obtained after planimeter measurements of the
temperature profile along the exchanger. Correction
was made for the depth of the build-in of the thermo-
couples. Lead and lead-bismuth alloy experiments.
Argon was used to prevent oxidation of the liquid metal,
previously purified from oxides by hydrogen reduction.
Chemical analysis showed that during the experiment

.the oxygen content was practically constant at 1-10-3

% weight. The tube was of 12 x 9 mm diameter of stain-
less steel 1KH18N9T, with a brouched inner surface.
Temperature was measured using a resistance thermometer
of platinum wire 0.07 mm in diameter, 1800 mm long and
taped every 118 mm. The thermometer was 33 diameters
away from the origin of the heating regicn. Liquid
metal temperature at the entrance was also measured

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R000!

Invéstigatlon of Heat Irradiation During 1218
Turbulent Flow of Heavy Metals Through Pipeas. 50v/89-8-1-12/29
Letter to the Editor

with a resistance thermometer while the heat carrier
temperature was determined using a chromel-alumel
thermocouple. The discharge of the liquld metal was
determined using a previously calibrated magnetic
flowmeter. The heat flow was produced by electric
heating. The length of the heat-exchange reglion was
520 mm. Experimental results. The average heat ex-
change coefficient of mercury was determined in a
region of the heat exchanger equal to 60 diameters.

The section of preliminary hydrodynamic stabilization
was equal to 40 diameters, while the lead and lead-
bismuth alloy measurements refer to a region 33 diame-
ters from the origin of the heated region and 41 dlame-~
ters from the entrance into the tube. The results are,
therefore, in the stable region. The limits of varla-
tion for some of the pertinent quantities are given

in the table.

-
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westigatlon of Heat Irradiation During IS
~:rbulent Flow of Heavy Metals Through Pipes. S0V/69-8-1-12/29
ictter to the Editor

The flgure shows the experlmental results together
with the curves obtalned from an cmplirical equation
developed by Mikheyev and others (Ref. 1, M. A.
Mikheyev, V. A. Baum, K. D. Voskresenskly, 0. 3.
Fedynskly, Reactor Construction and Theory, Izdat AN
SSSR, 1955; p 139).

Nu=245-1-0,014%,° (1)

and the semlemplrical equation by Lyon

Nu=T--0,0250¢%% @

Card 5/8
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Wmmiﬁ

p
Experimental results :
processed utilizing :
similarity criteria: 2

0 - mercury; e - lead;
[0 - eutectlc alloy lead-
bismuth; x - eutectic .
alloy lead-bismuth with 90
the addition of 0.1% g L
magnesium, — ~ according , 9 qqf
to the uation in refer- .
ence l above

o 014 Ppe0.8,
—_— = - according
to the equation by Lyon,

Nu = 7 + 0.025 pe0-8. w2 ¢ 6 80 2 ¢ 6 4104

-~

Card 6/8

] WX
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Investigation cof Heat Irradiation During Trelz )
Turbulent Flow of Heavy Metals Througn Pipes. SO"’;;—V—E-le 25

Letter to the Editor

The results agree with the Eq. (1) probably tecause
the liquid metals were not purified during the exper!-
ment, and the heat-exchanging surface was not subjected
to moistening. One can then assume that under 3uch
conditions there existed a thermal resistance which led
to disagreement with the curve obtained by using Eg.
(2). In later experiments the authors determined the
temperature fleld inside the flow of liquid metal.
Computing the coefficients of heat irradiation by
extrapolating the temperature profile all the way to
the walls, they obtained results in agreement with Eg.
(2). Kh. A. Khachaturov, A. A, Sholckhov, V, I,
Petrovichev, Ye. V. Nomofilov, and 0. V. Remizov took
part in bullding equipment and collecting experimental
data. There is 1 figure; and 8 references, 5 Soviet,
1 UK., 2 UsS. The U.K. and U.S. references are:
He Brown, B. Amstead, B. Short, Trans. ASME, 79, 279
(1957); Ra Lyon, Chem. Engng. Progr., 47, 25 (1951);
Card 7/8 S. Isakoff, T. Drew, General Discussion on Heat Transfer,
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24,5200

AUTHORS:
TITLE:

PERIODICAL:
ABSTRACT:

~3-3-13/32

Subbotin, V. I., Ibragimov, M. Ki., Ivanovskiy, M. N.

pom

Turbulent Temperature Pulsations in a Flow of Liquid.
Letter to the Editor

Atomnaya energlya, 1960, Vol 8, Nr 3, pp 254-257 (USSR}

Pulsations of velocity of a turbulent flow of liquid
cause “turbulent temperature pulsations during heat
exchange. The authors investigated the effect using
movable thermocouples of low heat capacity. One type
consisted of an open Junction 0.2 mm in diam and the
other of a Junction inside a thin-walled container 0.5
or 0.8 mm in diam. One construction is described in
detail by Kirrillov and others (Acomnaya energlya,

6, Nr 4, 382 [1959)). The heat fiow was procduced by
eans of electrical heating elements. The thermocouple
ata were registered by means of fast automatlc pcozentio-

meters EPP-09 Class 0.5, covering the whole scale, O to

0.5 mv, in 1 sec. Results are shown on Fig. 1 and 2.
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Turbulent Temperature Pulsations in a Flow 78328
of Liquid. Letter to the Editor SOV/89-8-3~13/32

Typical liquid metal time curve of pulsation is shown
in Fig. 3. Similar results were obtained in water.
The authors found that the amplltude and frequency of
temperature pulsation depend on the size of the heat flow,
the physical properties, the type of fiow of the l1iquid,
and on the dimensionless distance from the wall,
Temperature pulsations inslde the wall were damped as
one leaves the heat exchange region. It was established
that pulsations persist some 2-5 sec after the end of
heating and then start slowly to dampen out. The
reverse happens after switching the heat on. The
pulsations accompany the existence of a temperature
gradient in the liquid. Various methods of pumpling
had no influence on the pulsations. Likewise, the
frequency of the heater current and 3% fluctuations of
the heating power did not produce any change in the
pulsation pattern. The authors took care tc eliminate
all possible causes of mechanical vibrations, and they
are sure that the measured temperature oscillations
Card 2/6 are due to the turbulent pulsaticns of the temperature
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78328, S0V/89-8-3-13/32
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Fig. 1. Temperature proflle in %1quid metal flow: (a)

Re = 230,000; q =_50,000 kcal ; =
Card 3/6 a = 20,000 keal/m2 o, KeaY/m s (b) Re = 30,000,

APPROVED FOR RELEASE: Thursday, July 27,2000  CIA-RDP86-00513R000
78328, S0V/89-8-3-13/32

°]

Fig, 2. Temperature profils in water flow:.(a) Re =
= §,900;

q = 30,080hkca1/m -h; (b) Re = 35,000;

Card 4/6 q = 50,000 kcal/me:h,
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838,

Fig. 3. Time curve of temperature pulsatlion of a flow of

Liquid metal tn reglon of maximum amplitudess (:.1) Re =

= 30,0003 q = 20,000 keal/m?.hy (b) Re = 230,000; q =
card 5/6 50,000 keal/m®-h,
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Turbulent Temperature Pulsatlons in a Flow 78328
of Ligquid. ILebter to the Editor S0V/89-8-3-13/32

in the flow. The amplitude varlations with radius
obuverved on Figs. 1 and 2 apree with the hypothesis that
the magnitude of turbulent temperature pulsation 1is
proportional to the mixing path length 1 and the tempera-
ture gradlent., except that the pulsations differ from
zero even In Lhe center of the tube and on tts walls.
Thermocouples used were able Lo react to frequencies up-
Lo 100 eyclen/nee withoul, amplitude distortion. The
reglotering device could follow up Lo 20 ¢/sec, The
'requenclies reglstered In Lhose tests obvioualy did not
represent Lhe whole spectrum of temperature pulsations,
and the authors plan to conllnue Investigations using
8t111 more perfected Instruments wlith small thermal
Inertin, Ye, V., Nomofflov, M, N. Arnol'dov, and Yu. M.
Pokrovskly helped bulld the experimental apparatus and
took part in measurements., A, I. Leypunskly and A. P,
Aleksandrov gave advliee and showed interest in the work,
There are h rigures; and 2 Soviet referenceg,

SUBMI'IIED: October 12, 1959
Card 6/6
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IBRAGIMOV, M. K., IVANOVSKIY, M. N., ARNOL'DOV, M. N., NOMOFILOV, Ye. M., and
SUBBOTIN, V. I.

"Heat Emission and Turbulent Heat Transfer in a Flow of Liquid Metals."

Report submitted for the Conference on Heat and Mass Transfer,
Minsk, BSSR, June 1961.
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SUBBOTIN, V.I.} %BMGIMW. M,Eh.; IVANOVSKIY, M,N,; ARNOL'DOV, M.N.; —
NOMOFILOV, Ye.V,.; ATENEOV, 8., tekhn, red.

(Heat transfor and turbulent heat transport in a flow of luquid
‘metals; Conference on Heat and Mase Transfer, Minsk, January
23-27, 1961] Teplootdacha i turbulentnyi perenos tepla v potoke
ghidkikh metallovj soveshchanie po teplo-i massootmemi, g. Minsk,
23-27 ienvaria 1961 g. Minsk, 1961, 18 p,. (MIRA 15:2)
(Heat—Transmission)  (lLiquid metals)
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29918
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94,5000 (<t 1499) p234/0303

AUTHORS : Subbotin, V.I., Ibragimov, M.Kh. and liomofilov, Ye.V.
(Moscow) Rty SPNNRC et Rty

TITLE: Measuring turbulent pulsations of temperature in a
stream of liquid

SOURCE: Soveshchaniye po teplo- { massoobmenu. Minsk, 1961.
Tezisy dokladov i soobshcheniy (Dopolneniye), 38-39

TEXT: Turbulent pulsations of temperature in the flow of
1iquid metal and water in a pipe were measured. The amplitude of
temperature pulsations obey Gauss Law of Normal Distribution.
variation of the amplitude of the pulsations with the radius was
detected which, in the range of maximum amplitudes, agrees with the
hypothesis that the magnitude o i is proportional to
the length of the path of mixing a ‘hie t of the averag-
ed temperature field. At all points of the turbulent streom the

intensity of the pulsation decreases with the increase of the num-

APPROVED :
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29918
8/594/61,/000/000/006/011
Measuring turbulent pulsations... D234/D303

ber Re. Mean frequency of the pulsations varies little with the

cross scction of the stream, Temperature pulsations were found in

the layer at the wall of the pipe and in the wall. It is shown

that the thickness of the layer at the wall varies continually in

an accidental manner, but the layer does not disappear coupletely.

If there is stationary cooling the process of heat transfer through
the layer at the wall and the surface of heat exchange is quasi- u/r/
stationary. Incrcase of mean frequency of the pulsations in the

wall and in the stream was found from zero valucs (Re < 2000) to
approximately 1 cyecle (for Re 2 2300) which indicates that a tur-

bulent regime of flow_appears. [Abstracter's note: Essentially a
conplete translation
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AUTHORS @ Subbotin, v.1., lbragimov, M.Kh{lulvanovskiy, H.l.,
Arnol'dov, li.1. and llomofilov, Yo.V. (Hoscow)

TITLE: llcat loss and turbulent heat transfer in streams of
1iquid metals

SCURCE: 3oveshchaniye po teplo- i massoobmenu. Minsl, 1961.
Tezisy dokladov i soobshcheniy (Dopolncniye), 39-41

TEXT: Coefficients of heat loss and turbulent heat trans-
fer were determined on the basis of measuring temperature fields in
gtreans of various alkaline and heavy liquid metals. The liquid
metals investigated have a sufficiently wide range of wecasurement

[ Abstracter's note: 1"{ zmereniye' - probably a misprint of ''izmen-
eniye'" - change, variation_/ of the criterium ¥r = 0.005 : 0.05. 04//

Several experiments with measurement of temperature fields were
made on water. Turbulent pulsations of temperatures in the strecam
were found, whose magnitude was up to ¥ 20% of the value of tempera-
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freg he

e atress., It was found that the amplitude and frequency of t
gﬁiga:ions depend on the magnitude of heat flgw, phyalga% propgr-
ties, regime of flow of the liquid and dimensionless dlstanii rgm
the wall. Temperature pulsations of the liquid ncar ?he wg an
of the wall itself indicate that the process of heat Lrang f: ‘ ox
through the layer of ?iquid at the wall and the surfgce 8t h :ﬂ e
change is not rigorously stationary. The values of Mu o :1n . ZS
processing the measurement data of temperature fields 1ntie§cg§h
various liquid netals are in good agreement with one ano Lo DJ/’
with the results of previous investigations. Coincidence o
experimental data with Lyon's formula

Nu = 7 + 0,025 Pe0.8 )

i ed in a sufficiently wide range of the nunber Pe = 100 3
ig ggg?rvﬁgwever, this is noz an indication of the uncondlgéqnglnts
correctness of Lyon's assumption that the ratig of the co; 1céges
of turbulent heat transfer and quant@ty of motion € = Ei'%” 2
not vary across the section of the pipe and is equal to or a

Card 2/4
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values of the number Pe. Data processing on - -temperature fields ob-
tained showed that the above ratio varies with the radius of the

pipe and depends on the criterium Re, 'The coefficient of turbulent
heat transfer was determined from

Tolw _

a _ (2)

The ratio of local heat flow mnd the flow at the wall was found

from a relation obtained from the hecat balance of an clementary b/r/
volume of the liquid. 1In several experiments the coefficient of

heat loss was determined by the same methods, in which the themal
contact resistance on the surface of heat exchange was taken into
account. The experiments allowed the authors to make & sufficiently
clear distinction between two processes vhich determine the heat
transfer to liquid metals. The first process, connected with mole-
cular and turbulent heat transfer, can be described by seni-empiri~

cal theorics of heat exchange. Such heat transfer is described in

Card 3/4
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the first upproximation by the Martinelli :
zin i-Lyon theory. 'the second
process, caused by.themml contact resistance on thgysurfacc of '/}/
heat': exchange, defies theoretical estimation at present., [-Abstrac-
ter's note: Complete translation_/ .

Card 4/4

T TSR R D R AT

APPROVED FOR RELEASE: Thursday, July 27, 2000 CIA-RDP86-00513R00051832(



"APPROVE OR RELEASE: Thursday, July 27, 2000

M IR S AL

e P g
3 I"“%T‘T“"v—“ ST — i A §
T R e i CASAA

CI-RDP86-00513R00051832

$/096/6 1/000/007/00'&/006

2/ 4240 E194/E155
AUTHORS 3 Ibragimo

Nomofilov, Ye.V., Engineer, and

., Candidate of Technical Sciences,

Subbotin, V.I., poctor of Technical Sciences.

TITLE:
motion of a fluid in a tube

PERIODICAL:

TEXT:
turbulence caused
were carried out with water (Ppr > 1) and liquid me

which were of different thermal conductivity.
made both of heat transfer and
resistance tests were made in a tube of steel
of 12 mm internal diameter, 1020 mm long,
of class 5.
cause the helical flow.
50.5, 109.5 and 238 mm and with a
test results are plotted in Fig.1l,

Tests were

Heat transfer and hydraulic resistance during

hydraulic resistance.,
1X18HGT (1Kh18N9T)
with an internal finish
Into this were inserted twisted strips of metal to
made with helix
flat central strip.
in which the black points (1)

helical

Teploonergetikh. 19615 No. 7, pp. 57-60

A
This article describes the influence of the additional
by helical motion of fluid in a

tube. The tests
tal (Pr€ 1)

Measurements were

The

pitches of
Resistance-

correspond to a pitch of 50.5 mm and the circles (2) to the other

Card 1/ 5
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two pitches and the straight strip. It will be seen that the
resistance rose sharply as the helix pitch dropped below 109.5 mm.
The heat-transfer tests were made in a tube of steel 1Kh18N9T with
an internal diameter of 12 mm and a test portion 680 mm long. The
latter was enclosed in a ceramic tube wound with an electric strip
heater. The internal twisted strips tested had pitches of 50.5
and 109.5 mm, and a flat strip was also used, Heat-transfer test
results with water are plotted in Fig.%4, where the experimental
points (1) correspond to a pitch of 50.5 mm, points (2) to 109.5 mm,
points (3) to a flat strip and points (4) to the tube without any
strip. The influence of the twisted spiral on heat transfer with
water may be allowed for by introducing a correction factor Ep
into Mikheyev's formula

Pr 0.25
Na = 0.021 Re®*8 pr0-43 Fii} Kp (&)
: b g

The correction factor Kp 1is given by the following expression!

d n
BH 1
Kr =1+ A —;-) Re®

Card 2/ 5
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where: dgy is the internal diameter; s 4s the pitch;

and for
values

d .
2l <0.25 and 10% < re <4 x 10%

’

0L

Aml.13x10°) nely mel.2

For tubes alone and with untwisted strips, Kr = 1.  Formula (&)
gives satisfactory representation of the experimental results for
water, The results for liquid metal worked out in terms of the

Nu and Pe criteria are plotted in Fig.6. The two curves
correspond to the upper and lower ranges of heat-~transfer
coefficients published for liquid metals, In Fig.6, points (1)
correspond to a pitch of 50.5 mm, points (2) to a pitch of 109.5 mm,
points (3) to a straight strip, and points (4) to a tube without

strip. It will be seen that in the case of liquid metal which is

a good conductor of heat the increased turbulence due to helical
flow has no appreciable influence on the heat transfer.

There are 6 figures, 1 table and 4 references: 3 Soviet and

1 English. The English language reference reads as follows:

Ref.3: R.N. Lyon. Chem. Eng. Progr. Vol.47, No.2, 1951,
Card 3/5
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‘ I in¢ ; anovaskiy, M. K.
AUTHORS ¢ ' Subbotih, V. I., Ibragimov, M. .%h., Ivanovgxiy, Ney
e ' Arnolt'dov, M. N., Nomo ‘ ov, Ye. V.
: ’ ) .
"oprrE:  Turbulent heat transfer in a flow of liquid metals

L ., 1961, 384-386
PERTODICAL: Atomnaya energiye, v. 10, no. 4, 961, 3
v : ) . s ialytic .
PEXT: The modern theory of turbulence does not g;zslz,a;i§§§dynatter.
aullémina;ion of a turbulent heat transfer in atﬁ ;. of heat tranafer
e by the present study, the scmi-empirical .eg . entun trensfer,
s“?ﬁ Zkea use of the analogy of heat transfer an mgm roved by meesuring
asen Tt cossible to-perform such studies. This ca!; og I;‘.qe high tnerzal
2g;czempeiature fields in liquiiﬁme:alaéraggrzc;ggg is not limited %o a
! tals e temp §

conductivity of liquid me ’ liquids but ex
oy e in ordinary liqu
thin, laminated layer lik

As

tends to the turbulent

odynamical
> Martinelli was the first to apply the‘theory g£c§{i§ hiat Lon  eti-
' Sgh;;gyhto liquid metals, taling 1o accgu;‘ ;Ziiigs w;re bzsed on the
vity t core of the flou. alou S o
T en turbzien atio of the. coefficients of turbulent heat irans
acoumption that er .
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and of momentum trhnsfer (f_a/gv) were independent of ithe radius and the

flow velooity. 1Lipn hes.derived a.general equation for the heat-transfer
coefficient in a tube: )

e ey T, W

1 e e
Caa Yo P

vhere f = r/ro and, using the results of Martinelli sith t= ea/z,y - 1,'

. he obtained Nu =7 4-0.0251’e0'8 . Martinelli's and Lion's eassumpiion that

€E=1 has not yet been confirmed experimentally. Voskresenskiy, Deissler,
Jenkino et al. have found experimentelly that ¢ was much smaller than 1.
On the basis of measurements of the temperature fields in flowing water and
flowing liquid metals,’'the authors have made an attempt to determine the
turtulent heat-transfer coefficient and € for liquid metals, and to study
the effect of the thermal conductivity of the metals on these quantities.
The former quantity was calculated from the equation
a/q, 4,

: fae—222-a  (3). ,

Card 2/7 24/of p7 .
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The ratio of the local heat flow to the heqt‘flow-on the %all was found .~

- from the equation

q/qo --%-‘;: [(4.25 +2.5 1n y*')f? 7;.54? -2.5(1 - §2) In (ro/y)].

The temperature gradients determined by graphical rethods make it possible'
t6 calculate &, from Eq. (3). Fiz. 1 shows the distribution of e, across
‘the tube cross section. €, grows with increasing distance from the wall
and with increasing Re number, wherefrom it follows that eaKO in the .
center of the tube. The curves shown in Fig. 1 hold for a heavy metxil.

The €4(f) curves faken for alkalihe metals show & sipilar course, but '
the maximum is hafdly marked at high Re numbers. 7ig. 2 shows the experi-!

|

mental curves £o/&=f(§) (continuous lines) as compared with those
culculated accordfhg to Lion (-+-:-+) and those obtained for hegvy metal
(1) and alkaline mptal (B) according to Voskresenskiy (=== ). A i g
comparison betweenlmeasured and theoretically determined‘tempera’curg fields
(Pig. 3) shows tha} the assumption € =1 increases ithe influence or
turbulent heat trafsfer at small Re numbers but reduces it at high Re
nurbers. According to the Re numter, € is thus higher or lower than 1.

Card 3/7
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Fig. 4 shows ¢ = f(Re) at

-08
heavy metal (o). There are 4 fi;::e:?ter (o), alkaline metal (o), ang
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AUTHORS: Subbotin, V. I., Ibragimov, M. Kh., Ivanovekiy; M. N.,
Arnoltdov, M. N., Nomofilov, Ye. V.

TITLE: Heat transfexr with a turbulent flow of liquid metals in tubes
PERIODICAL: Atomnaya energiya, v. 11, no. 2, 1961, 133-139

TEXT: This is a report on a study of heat transfer octurring with a
turbulent flow of liquid alkali and heavy metals in tubes. In the range of
Pe « |02-104, experimental data cn heat transfer to liyuid metals differ
considerably; they may, on the whcle, be grouped in%o twe classes whigh are
characterized by Nu = 7 + 0.02% pel 0.9 (1) and Nu « 3.3 - 0.014 pe0.8 (2).
The authors determined the heat-transfer coefficients by %two methods: by
measuring the temperature field in the flow of liquid metal, and by
measuring the wall temperature and ths mean temperature¢ of the liquid metal.
Fig. 1 shows the experimental seiup traversed by the metal vertically (from
bottom to top). The characterissics of the experimental setup are as
follows:

Card 1/6
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Part Part 2
tube material gtoul steel
X 18HYT 1Y 18HOT
(1Kh18N9T) (*Kh18NIT)

outer tube diameter 42 mm 34 mr

inner tube diameter 31.1 mm 29.3 om
distance between tube

inlet and thermocouple . 1166 mm 985 mm

length of part with heat transfer 1194 mm 980 o

distance between beginning of

heated part and thermocouple 976 mm 945 zm

All thermocouples (chromel-nlumel couples) that served to measure the
temperature of the liquid metal at the inlet &aund cutilet of the teat tubdey,

were calibrated on a platinum - platinum rhodium thermoccuple. The electric
power was measured by astatic watimeters of accuracy index 0.2 and 0.5. The
flow rate of the metal was measured by magnetic and throttle flow maters.

The alkall metals were continuously purified from cxides (oxygen content
0.02-0,005% by weight), not so the heavy metals ?oxygen content
Card 2/6

. . APPROVED FOR RELEASE: Thursday, July 27, 2000
8/089/61/011/002/004/02
Heat transfer with a turbulent ... B102/B201

"“10’3% by weight), The temperature in the flow was measured with mobile
thermocouples on 9-12 fixed points. Special small-size thermocouples
served to measure the temperature fields; the results of these measurements
were in good agreement with those calculated by Lyon's theory. The wall
temperature was determined by extrapolation of the temperature profile for
the wall. The mean temperature of the flowing liquid metal was calculated

from the formula - o Lo - '
Tliq I Uty FdT / S Uzdr, whers U = 5.5 + 2.5 1n,
) o

o

y' was taken as the velocity-distribution lawj (y = 0.25-0.4 wn). The
Nusselt numbers resulting from the measurement of the temperafure fie%ds
are in good agreement both with cne another and wi%h‘the results of o%her
authors. They are consisten% with Lyonis formula (1, 3in the range

Pe « 100-12,000. It is not, however, a3 assumed by Lyon, e&/eY -1,

congtant over the tuba cross gestion, and independent of Fe, but radically
varisble, and smaller than unity for ¢mall Pe, larger than unity for large

Pe. The second method takes azcount of the thermal ~crbuct resistance on
the heat-tranafer surface. The results ovtained bty the two zethods are in

card 3/6
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agreement for alkal’
) - tal .
no thermal constact e 8, which 15 indizasi
s T taltive of N
tion from oxides!), eggﬂtance ir them under the give:h: fa;t;tha‘ *here is
f.e., there is a therm lagreement waa found in the ca oj“d~t¢cns (purifica-
tube wall and liquid mzt gontact resistarce at ‘haiia: of hieavy metals,
resistance drops ex al. As wag shown b, furth n-erface between
Engineer, and A, P Pz?en»ially with a rise of Re' e§‘sbudies, this zontact
the experimental sety eksandrov, laboratory assi;tanf“ N. Pokrovskiy,
g figures, 1 table, aida?g th; small-gize thermonaup:;shelgzd tc prepare
he three most impo references: 6 So- cooPee9. ere are
P im : Soviet- o
as follows;: R, Lig:tag; references to English-laségg and § non-Soviet-bloc,
Trans. ASME, 79, No. 2, 279 (1on8; Frosr- 47, 2, 75 (Fos)Piicarions read
947 (1947). » 279 (1957); R. Martinelli. 5'); H. Brown et al.
elli. Trans. ASME, 69 N 8
» B, NO. '

SUBMITTED: August 25, 1960
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AUTHORS : Subbotin, V.I., Doctor of Technical Sciences,

Ibragimov, M.Kh., candidate of Technical Sciences,
Nomofilov, Ye.V., Engineer

32(

2b. L2900

s in a

f turbulent temperature pulsation

TITLE: Measurement ©
fluid stream

getika, no.3, 1962, 64-67

temperature pulsations
derstanding of the internal structure of the
stream and the mechanism of heat transfer under turbulent flow
conditions., The test fluids were water and liquid metal; the
apparatus is described. The authors established that with a
variation in the Reynolds number there was a change in the
temperature profile and the amplitude of pulsations and that the
characteristic of temperature pulsations, in the region of
maximum amplitudes, was the same for both fluids tested,
although their thermal conductivities differed by a factor of 20
or 30. There was also a noticeable difference between the

card 1/3
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TEXT: Experimental study of turbulent

provides a better un
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flow (Fig.3). Thus the maximum value of intensity of
temperatu:e Pulsations must be in the Re region of 2300 to
20000, since pulsations do not occur in laminar flow, In
addition to the temperature pulsations i
the Stream, there are also pulsations in
of the wall, in the laminar layer and in the pipe wall itself.
The variation in imean frequoncy of temperature pulsations, in
fluid stream and Pipe wall, with a change in Re number, ig

also given, There are & figures and 5 references: 4 Soviet-bloc
and 1 Rusgian translation from non-Soviet-bloc pPublication,

’ 5/096/62/000/0037006/008
Measurement of turbulent .., E195/E484
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‘ AUTHCR: Subbotin, ', I. (Doctor of technical sciences); Ibragirov, M, Kh, 7)/'
(Candidate of technical aclences); Nomofilov, Ye, V. (Erg e :

- TITLEs ldeagurement of temperature £1e1ds In turbulaiv fiow of mercury ina pipe T h
. SOURCEs Te’pide’nergama,"gw. 6, 1963, 70-74 ' IR '

' TOPIC TANS: turbulenf. heat, tranafer coef'ficient, radia)l temperature profile

tube of (IKh18NOT\dteel {outer diameter, 34 mm; inner diemeter, 29.3 mn; length,
1300 1m) wore determined by a moving temperature probe equipped with two alumel-
chromel thermocouples. Ths tube was heated by a nichroze atrip ard the probe
was driven by & worm gear mechenism with an electric motor. The experimental
parameter’s wero es follows: Re, 19,300-410,000; average mercury temperature,
110.1—41.,1C; tomperature differenca between the rmercury and the tube wall,
3.2—56,33C; and flow velocities, 0,08—1.72 m/sec. Measurements were cade at

12 points located 0.25-—14 mm from the tube wall, The temperatures were recorded
‘for 30—'0 sec by an EPP-09 high-speed automatic potentiometer, and the averege
‘readings wore plotted on a dimensionless temperature versus distance graph.

* Cord 1/2

" ABSTRACT! ,Radial\‘gtemperature profiles in mercury floving upvard in a vertical
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The wall temperature was obtained by extrapolation of the profiles. The turbulent !
heat transfer¥coefficient (€4) vas calculated from ths local heat fluxes, the heat
flux through the wall, and the temperature gradlenta obtained from the profiles by
graphical differentiation. The value of €, increasod with increasing Re and with
increasing distance from the wall, attaining & meximum at r/ro = 0.2—0.3. In the
conter of the tube (r/'ro 1a less than 0.2), accurate values of €4 could not be
determined “decauge of the considerable inaccuracy in the temperature gradients,

The thermal mixing length was also determined arnd plotted asgainst the r/ro. To
gain furthe:: inaight into the heat transfer mechanism, it 13 suggested that
experiments be carried out in which €, ia determined with sufficient aecuracy in
tho center und the wall zone. Orig. ert. has: 5 figures, 3 tables, and 6 formilas,

'ASSOCIATIONn none

- _SUBMITTED: 00 . DATE ACQ: 2LJuné3

'SUB CCDE:  KS

RO REF S07: 003
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RELATIONSHIP BETWEEN TURBULENT HEAT-TRANSFER COEFFICIENTS
AND MOMENTUM (USSR)

Subbotin, V. 1., M. Kh, Ibragimov, and Ye. V. Nomofilov. Atomnaya
energiya, v. 14, no. 4, Apr 1963, 414-416. © $/089/63/014/004/016 /019

In a study of heattransfer in turbulent flow of liquid metal, the heat-transfer
and momentum-transfer coefficients have been calculated from experimental
temperature fields obtained with liquid metal flowing in a pipe at Pr = 0.025
and Re = 20, 000 to 450,000. The calculations gshowthatl) the ratio between the
coefficients of turbulent heat transfer and momentum depends on the Reynolde
number, and 2) the turbulent transfer of momentum and the coefficient of dis-
similarity € between turbulent heat transfer and momentum depend on the flow
velocity distribution law. However, the velocity distribution has very little
effect on the variation of € along the pipe radius. It is stated that the turbu-
lent heat-transfer theory can be developed only on the basis of direct experi-
mental study of actual parameters, including velocity pulsations, temperature,
and the statistical correlations between the two. : (AS)
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nstatigtical analysls of turbulent teampersture rulsation
in fluid flow" :

revort presented at the 2nd All-Union Congress on Theoretical
and Applied Mechanlcs, Moscow, 29 Jan - 5 Feb 64,
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DHAGTTOV, ™1

Btatistical study on turbulent temperature pulsations in a liquid
flow, Teplofiz. vys. temps 2 no,1:171-77 Ja-F 1640 (MIRA 17:3)
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GUEBOTIN, V.I., doktor tekhn. nauk; KRIVTSOV, V.,A.. inai.; POKROVSKIY, Yu.N.,

inzh.y IBRAGIMOV, M.Eh., kand, tekhn. nauk; KHARITONGV, N.P., kard, tckhn,
nauk

Small thermocouples for measuring temperature in the reacior of the first
atonic electirioc power plant, Teplcenergetika 12 no.5ys31-54 My '65,
. : (MIRA 18:5)
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L 21989-66_ . gyp(a)/Emp(n)/EWata)/mRac) .
| ACCESSION NR: AP5025985 UR/0294/65/003/005/0708/0716  ,, °
| | 532, 542, 4:548, 49:536, 5, 001. 5 =4

. AUTHOR: Bobkov, V, P, (Moscow); Gribanov, Yu, I. (Moscow); Ibragimavy M. Ky

i (Moscow); Nomofilov, Ye, V. (Moscow); Subbotin, V, I. (Moscow)

: P 55 '
. TITLE: Measurement of temperature pulsation intensity in the turbulent flow of
! mercury in a tube ‘

i SOURCE: Teplofizika vysokikh temperatur, v, 3, no. 5, 1965, 708-17186 ;
I

TOPIC TAGS: mercury, turbulent flow, pubsecotex temperature stabilization,

flow meter/Type L6K1 flow meter

ABSTRACT: The temperature pulsations were measured with two thermocouples, 5

| located in a single probe, Location of the thermoacouples in the experimental !

: section was accurate to £0, 1 mm. The experimental tube had a diameter of 52,2

mm, and was placed vertically., The length of the hydrodynamic and thermal

stabilization zone was 30 tube diameters. In some experiments, a grid with an |

| effective section equal to 30% of the cross section of the tube was placed at the

inlet of the tube. This grid was a steel plate 2 mm thick with 2.5 mm diameter | .

- openings in a square pattern with a spacing of 4 mm. The mercury was circulat~" L

i ed in the loop by a Type TsN=-2 centrifugal puimnp. The heat flux was created by

{ an electric heater, and the temperature of the mercury was measured with Chroxﬁ-
Card 1/2_ 7 7 z
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1. 21989-66 e e R
"ACCESSION NR: AP5025985 , ‘ O

el-Alumel thermocouples. The statistical characteristics of the flow were mea-

sured and automatically recorded with a Type 46Kl correlation meter. The am- I
plifiers had a transmission band from 0. 18 to 300 cycles at a level of 0.9, A f
bxk diagram of the measuring scheme is given. The temperature pulsatign inten-:
sity was measured over a Reynolds number range from 5 x 103 to 125x10° and a N
heat flux at the wall from 104 to 2x104 kcal/m2- ~hr, at different inlet conditions. :
Fesults are given in tabular form. Analysis of experimental data gows that with
a rige in the Reynolds number, the observed nonhomogeneity of the pulsations i
along the radius of the tube gradually disappears and the maximum intensity de-
generates. Comparison of the exparimental data for mercury and water indicate
that with a rigse in the Prandtl number at constant Reynolds number, the maximum
intensity of turbulent temperature pulsations becomes more marked and approach
es the tube wall, Orig. art. has: 6 l‘igures and 1 table
ASSOCIATION: None , '
SUBMITTED: 31Jul64 : ENCL: 00 SUB CODE: 20
NR REF SOV: 007 . ’ OTHER: 005 N

| b
{ Card 2/ 2-\&
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ebele RN/ ,
j ACC NR: AP6021215 . SOURCE CODE: UR/029%/66/004/003/0380/0385 }
| 1

! AUTHOR: Bobkov, V. P. (Moscow); Ibrggémggl M. _Kh. (Hoscow); Nomofilov, Ye. V. (Mos-~ -
cow); Subbotin, V. I. (Moscow) 23
ORG: none : B

TITLE: Investigation of spatial correlation coefficients and transverse

temperature
excitation scales in the turbulent flow of mercury in a round tube

Ve
SOURCE: Teplofizika vysokikh temperatur, v. %, no. 3, 1966, 380-388

TOPIC TAGS: turbulent flow, Reynolds number,

thermocouple, liquid metal, mercury

ABSTRACT: Temperature fluctuations in a turbulent flow of
in the Reynolds numberp range of 10,000 to 125,000.
€d at various positions in the stream and the spatial correlation coefficient was

measured, The results are tabulated and graphed. The correlation coefficients were
found to approach zero in the center of the stream and their change with the Reynolds
number was noted to be greatest at the center. This is taken to indicate the strong
cependence of the walls on the turbulence of the flow. The results indicate that —
transverse variations in temperature fluctuations are similar
fluctuations and their scale is comparable to the stream transverse dimension. The
énalysis of the results is accompanied by an extensive review of turbulence theory -

mercury were investigated
A pair of thermocouples were us-

i T T e s
- )5\:\‘("-46 e ) ] e e e e P it m————— ) ) 13R%
racc NRAPPROMERLFOR RELEASE: Thursday, July 27, 2000 CIA RDP:,GtOS,E >
43is shows tha -
sion of other experinental resu s, Th?t::nai{*aifue fluctuations and
o e diz?:;ies the criterion for the correla;:)ion gid pl;o e ed the experimental
Poat moasuren nolds numbers can e VA o t indicate that
that measurements at lower Rey O T the analysis and the e"peri?e"tems cato tha
error could be reduced. The re C atisfactorily describe 4 in

flow cannot be . RagieRatrer
e itmcmgxtotﬁu;:ﬂ::t:n;ecount of the statistical fluctuations. Orig
gradients,

figures, 9 formulas, 1 table.

5
21Jul65/ ORIG REF: 007/ OTH REF: 00
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L 0697367 ( Jn /i .'_[.JG_____.E . -
ACC NR: AP6018355 CE CODE: UR/0089/66/020/005 25/0h25
J4

AUTHOR: Ibragimov, M. Kn,; Zhukov, A. V.

e

ORG: none

1%
TITLE: Method of calculating the coefficient of heat exchange for a bundle of fuel
rods in a stream of }iquid metel 4
|

GOURCE: Atomnsya energiys, v. 20, no. 5, 1966, 425
TOPIC TAGS: heat exchange, turbulent heat transfer, turbulent flov, Nusselt number

ABSTRACT: This is an abstract of article no. 79/3502, submitted to the sditor and
filled, but not published in full. The authors continue their earlier work (atomnays
energiya v. 18, 630, 1965), which was devoted essentially to laminar flow. The
present article deals with turbulent flov and the idea of the calculation method con-
sists in taking separate account of the molecular and turbulent components of the
Nusselt numbers, and determining thesc components as functions of the characteristics
of the fuel elements and the velocity profiles. The results obtained in this article

are applied to turbulent, leminar, and transition flows of liquid metals. Orig. art.
has: 2 formulas

, .
6UB CODE:16,20/' SUBM DATE: 10NovéS/ ORIG REF: 001/ OTH REF: 001

Card 1/1 upc: 621.039.517.3
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Nt E{m) AN 1)/BR{n)/ER(w) _ LdP{e)  ENSAR
APO029T9T GOURCE CODE: UR/OOBQ/GG/021/002/0101/0107 f

b]
1

§AUTHOR: Ibragimov, M. Kh.; Isupov, I. A.; Kobzar', L. L. Subbotin, V. I. J>

| ORG: none

TITLE: Calculation of tangential stresses on the channel wall and of the velocity
distribution in the case of turbulent liquid flow Y

SOURCE: Atomnaya energiya, v. 21, no. 2, 1966, 101-107 .

1OPIC TAGS: turbulent flow, nuclear rcactor coolant, hydraulic resistance, flow

velocity, heat transfer, stress distribution, flow distribution, temperature distri-
bution

* .
' f

ABSTRACT: In view of the extensive use of channcls of varying shapes in nuclear
|.reactor installations, and in view of the complexity of standard hydrodynamic flow
cnlculutions the authors propose a simplified method based on results of experimental
data on the mechunism of turbulent transfer of momentum in the flowing liquid. Equa-
tions are derived for the tangential stresses on the channel wall, the velocity fields
and hydraulic resistances in smooth straight channels of arbitrary cross section. The
calculation is valid for a hydrodynamically stnbilizgd stream under developed turbu-
lence conditions (Re » 10%). The calculated stress‘on the walls can be used to calcu-
late the coefficients of turbulent heat transfer and thus solve problems connected with

Pt ——e s el

1
‘
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the determination of the temperature fields and heat-transfer coefficients, The con-
stants involved in the equations for the stress distributions are obtained from expor=
imental data, and the results are compared with data on channcls with eight different
cross sections. Agreement between the calculations and experiment was found to be
within 10%. Orig. art. has: 6 figures, 13 formulas, and 1 table.

SUB CODE: 20, 18/ BUBM DATE: 28Dec65/ ORIG REF: 005/ OTH REF: 005

| Card 2/2 10
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TACC NRi AP7002171 SOURCE CODE: UR/0089/66/021/006/0513/0514 |

. AUTHOR: Tbragimov, M. Kh.; Merkulov, V. I.; Subbotin, V. I,
ORG: none

TITLE: Random thermal elastic stresses produced in'a wall by temperature imlaatiom
; SOURCE: Atomnaya energiya, v. 21, no. 6, 1966, 513-514

TOPIC TAGS: elastic stress, thermal stress, heat transfer, nuclear reactor tech-
nology

ABSTRACT: 1In view of the importance of temperature pulsations on the heat-transfer
walls of heat exchangers » .the authors present an approximate method of calculating
the intensity of random thermal elastic stresses produced by random pulsations of the
temperature on the boundaries of a solid. The problem is solved in the thin-plate
approximation, in view of the low frequency spectrum

SUB CODE: 18/  SUBM DATE: 20Jun66/  ORIG REF: 005/  OTH REF: 001
. Um: 62100’90517'5
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TELITATEVA, G.K.j JERAGIMOV M, Kby

Development of subprofessional medical education in Ki
rghizistan,
Sov. zdrav, Kir. no.4/5146-49 J1-0163 (mmgu)
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ACC NR: AP6015898 SOURCE CODE: UR/OZHQ/G5/021/009/0016/0019

AUTHOR: Kuliyev, A. M.; Tabatabai, A. M.; Alekperov, G. 2.3 Ibragimov, M. M.

ORG: INKhP im. Yu. G. Mamedaliyev _523T/A

TITLE: Topping of natural gas under pressure Ag?

SOURCE: AN AzerbSSR. Doklady, v. 21, no. 9, 1965, 16-19
TOPIC TAGS: degassing, butane, gasoline', natural gas

ABSTRACT: Natural gas contai'ﬁg 11.5 g gasoline per m3 was topped continuously by a
countercurrent fluidized layer\®f activated carbon (0.5~1.5 mm) in a column at 5 atm.
The gas was fed Into the bottom of the column (250-320°C) at a rate of 25 m3/hr; gas
flow in the column was 0.1 m/sec and carbon circulation was 100 kg/hr. At a carbon/ga
ratio of 4.0 kg/m3, extraction of gasolinelwas 1008 and that of butane was 90%. By
raising the ratio to 6.0 kg/m3, butane extraction reached 100%. Lnrichment of gas to
gasoline content of 45 gn/m3 did not impair efficiency of extraction. Presented by M.
G. Nagiyev, Academician of the AN Azerbaydzhan SSR. Orig. art. has: Y tables.

SUB CODE: 13,21/ SUBM DATE: 02Maré4/ ORIG REF: 001
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Universal pile-driver unit for injection work. Gidr.stroi., 32

no.7:46 J1 162, (MIRA 1537)
(Grouting) (Boring machinery)
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IBRAGIMOV», M.N.}
Installation of a seepage contrel curtain in sand using car-
- bamide resin, [Irudy] NII oon. no. 50115-19 162,(MIRA 16:9)
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